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LXIX. An Enquiry into the Meafure of the 
Roman Foot j by Matthew Raper, Efq\ 

F. R S. 

Read May 15:, 22,rTpHE methods that have hitherto 

June 5, 17 o. j^ 1^^^^ taken to difeover the mea- 
fure of the Roman foot, will, upon examination, 
be found fo unfatisfaftory, that it is no wonder the 
learned are not yet agreed in that point. 

The antient foot-rules now remaining; the repre- 
fentations of the foot in fculpture ; and the meafure 
of it, derived from the congius, differ fo much among 
themfelves, and from each other, as to be infuffi- 
cient evidences feparately: and the great difagree- 
ment of the foot from the congius, with the reft, 
has not hitherto been fatisfadorily accounted for. 

The foot-rules found in old ruins at Rome, are 
of various lengths; and the age of none of them 
being certainly known, no precife meafure can be 
determined from them, otherwife than by taking a 
mean from fuch as appear to be moft perfed:. But 
though this may have been the foot in ufc at fome 
time or other, yet as thefe rules are probably of dif- 
ferent ages, both the greateft and the leaft of them 
may have anfwered to the ftandards of their times. 

For though we have no account of any alteration 
ever made in the ftandard of the Roman foot, yet 
the wear of a ftandard meafure by ufe, and the 
making new to replace the old ones, muft, in all 
probability, create a difference; efpecially, as the 
Romans had not thofe inducements to fo precife an 

accuracy 
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accuracy in thefe matters, as the later difcoveries in 
natural philofophy (particularly the invention of the 
pendulum) have introduced among the moderns. 
Add to this, that the different ftate of Europe, which 
has, for fome ages, been divided into many confider- 
able kingdoms and fovereign flates, independent on 
each other, equally civilized, and carrying on a more 
conftant and regular mercantile commerce with each 
other, than was known to the Romans, muft ne- 
ceflarily introduce more frequent enquiries into the 
weights and meafures of the different flates, and a 
more careful examination of the refpeftive ftandards 
of each, than the Romans could have any occalion 
for : and ufe in thefe matters, is the parent of ac- 
curacy. 

We can arrive at no greater certainty from the 
marbles, than from the foot-rules. Thefe, indeed, 
do not differ fo widely from each other, as the rules 5 
which feems to be the reafon why moft of the writers 
on this fubjeit have given them the preference : but 
of the four that are extant, no two agree in the fame 
meafure j nor is the age of any one of them known : 
and as they were intended for reprefentations only, 
and not for ufe, their accuracy may reafonably be 
doubted. 

Feflus, Frontinus, and Rhemnius Fannius, fay, 
the fide of the quadrantal (which contained 8 congii) 
was a Roman foot (i). A flandard congius of 

Vefpafian 

( I ) Quadrantal vocabant antiqui quam ex Graeco dix<po^!i; 
dicunt, quod vas pedis quadrati odlo et quadraginta citpit fextarios. 
Fcftus in V. Quadrantal. Pes quadratus concavus capit amphora 

trimodia 
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Vefp^fian is ftill in being, and has been meafured by 
feveral learned men ; but the foot derived from it 
exceeds thofe on the marbles, and the greateft num- 
ber of the foot-rules, fo much, that Mr. Greaves 
Could find no better way of accounting for fo great a 
difference, than by fuppofing what Feftus and Fan- 
nius fay (for he does not quote Frontinus), to be a 
vulgar error (2) : whereas the name of this flandard 
Ihews its figure to have been a cube {^) -, which adds 
probability to their teftimony, that its fide was intended 
for the meafure of the foot. 

The mealures of public roads in the itineraries, 
can be of little ufe in this enquiry ; for they omit 
fractions, and we do not know whether the diftances 
of the towns are reckoned from the market-places or 
from the gates ; but a dijfFerence of half a mile in 
fixty, is equivalent to the tenth part of an inch in 
the foot : therefore, no exaft meafure is to be ex- 
pected from thence, even though the modern men- 
furations of Caflini, Riccioli, and others, were more 
unexceptionable than they really are. 



trimodla [read, amphoram trimodiam]. Frontinus, in Expofi- 
tione Formarum. Though the paflage is corrupt, there can be no 
doubt of the meaning. 

Pes longo fpatio latoque notetur in anglo, 

Angulus ut par fit quern claudit linea triplex ; 

Quattuor ex quadris niedium cingatur inane. 

Amphora fit cubus : quern ne violare liceret, 

Sacraveie Jovi, Tarpeio in monte, Quirites. 

Rh. Fannius, de Pond, et Menf. 

(2) See Dr. Birch's edition of Greaves's Works, p. 228, 

(3) Quae illi kvChu nos quadrantalia dicimus. A. Gellius, ]. u 

€• 20* 

The 
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The diftances between the antlent mile-ftones are 
not liable to thele objeftions -, and if a fufRcient num- 
ber of fuch as (land neareft to Rome were carefully 
meafured, their authority would be confiderable. 
But I do not find that any are now ftanding within 
thirty miles of that city, nor that any of thefe have 
been meafured, or even any in Italy -, and provincial 
meafures are not of equal authority. 

There is ftill another method, whereby we may 
difcover the meafure of the Roman foot ; which is, 
from the remains of the antient buildings now ftand- 
ing at Rome : and though many have made ufe of 
fome fingle parts of them for this purpofe, yet 
no one hath hitherto compared the meafures of the 
principal parts of any one of them with each other, 
which is the only way to difcover the meafure whereby 
a building was conftruiled. 

With this view, therefore, I fliall carefully exa- 
mine the meafures of the buildings contained in that 
ineftimable treafury of antient Roman architecture, 
intituled, Les Edijfices antiques de Rome, and pub- 
lillied at Paris, by Monf. Defgodetz, in the year 
1682. 

In order to this, it will firft be neceflary to afcer- 
tain the proportion of the Paris foot (the meafure ufed 
by this author) to fome known Englifh flandard. 

The Paris foot is one fixth part of the toife in the 
Chatelet; which was renewed in the year 1668 (4), 
and the new flandard has continued in ufe ever fince. 

(4) See De la Hire's Differtation on the Roman Foot, in the 
Memoirs of the Academy of i:-ciences for the year 1714 i where he 
gives an account of this renewal of the flandard in the Chatelet. 

In 
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In the year 1742 (5), the Royal Academy of 
Sciences at Paris, at the requeft of the Royal Society 
of London, fent over a meafure of half the toife of 
the Ghatelet; from which Mr. Graham determined 
the proportion of the Paris foot to that of London, 
to be as io65',4.i| to 1000. Monf Le Monnier, of 
the Royal Academy of Sciences, from the fame ori- 
ginals, found their proportion as 864 to 811, or as 
io65',3fi to 1000. The difference is inconfider- 
able, and we may, without injuftice to Mr. Graham's 
known fkill and accuracy in thefe matters, fuppofe 
their true proportion to be as lodjr,^ to 1000. 

Mr. Graham's meafure of the London yard, to- 
gether with that of half the toife of the Chatelet, are 
depofited in the archives of the Royal Society at Lon- 
don, and of the Royal Academy of Sciences at Paris ; 
and whenever I fliall mention the London foot, with- 
out fpecifying any particular ftandard of it, I would 
be underftood to mean this meafure. 

In this enquiry, we are to feek a common mea- 
fure to the feveral parts of each building, that fliall 
not differ very widely from fome afllimed magnitude 
of the Roman foot : and though we might take this 
afTumption from any of the antient foot-rules now 
remaining, yet the nearer it is taken to the truth, 
the better guide it will be to us, and the more it 
will facilitate our enquiry. Now, as a mean mea- 
fure, derived from thel^ rules, will, probably, be 
nearer the truth, than either the greateft or the leafl 
of them, fo one that fhall include fuch other remains 
of antiquity, as have hitherto been made of to difcover 



(5) See Philof. Tranf. N^ 465, 

the 
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the meafure of the Roman foot, will be ftlU more 
unexceptionable, as the writers on this fubjedt are 
not agreed, which of the different authorities is to be 
preferred. 

The reprefentations of this foot in fculpture, are 
four in number •, one on the fepulchral monument of 
Coflutius, formerly in the Colotian gardens at Rome ; 
another on that of Statilius, in the Belvedere *, a third 
on that of M. Ebutius, in the Villa Mattel (6) ; and 
the fourth on a marble, without infcription, dug up 
of late years in the Via Aurelia, which, being in the 
pofleffion of the Marquis Capponi, is called, by P. 
Revillas, the Capponian foot. 

Moft of the early writers on this fubjedt have ex- 
preffed their meafure of the Roman foot by a dia- 
gram > and Snellius (7) obferving, that the paper con- 
tracted in drying, after the impreffion was taken ojfF, 
endeavoured to make a proper allowance for it. But 
Greaves, finding the meafures of thefe figures to dif- 
fer in different copies of the fame impreflion, took 
another method ; and feems to have been the firft 
that compared the original figures on the monuments 
of Coflutius and Statilius with a modern flandard. 
This he did with fuch care and diligence, that his 
meafures deferve a particular examination. 

The London foot, which he ufed upon this occa- 
fion, was taken from the iron ilandard of 3 feet in 



(6) Picard and Auzout (in a paper called De Mcnfuris, here* 
after quoted) have given the meafure of the foot on this monument 
oi Ebutius for the Colotian foot. 

(7) See his Diflertation on the Roman Foot, in the 3d vol. of 
Saggi di Diflertazioni Academiche di Cortona. 

Vol* LL 5 H th 
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the Guild-hall, London (8) 5 which having been 
long fince loft, or deftroyed, we have nothing left 
whereby to difcover its true magnitude, but the mea- 
fures others have taken of it, and thofe which have 
fince been taken of fuch magnitudes as Greaves had 
compared with his copy of it. 

Snellius, from a meafure fent him of this iron 
ftandard (9), determined the proportion of the Rhyn- 
land to the London foot, as 1000 to 968. The 
Rhynland foot, according to Picard (i), contains 
696 fuch parts as the Paris foot contains 720 : 
whence the proportion of the latter to this meafure 
from the iron ftandard, is as 1065^,4 to 5)^7 nearly. 
Eifenfchmid found the Rhynland foot to contain 
1391,3 fuch parts as the Paris foot contains 1440 (2) ; 
which gives 1065,4 to lefs than pp6ij for the pro- 
portion of the Paris foot to that or the iron ftandard. 
Huyghens makes the Paris to the Rhynland foot as 
144 to 139 (3) ; whence the proportion of the for- 
mer to Snellius's London foot, will be nearly as 
io6^y4. ^^ 99 si' But there is reafon to believe, 
that Huyghens's meafure of the Rhynland foot was 
too fmall (4)* 

By 



(8) Greaves, p. 223. 

(9) Eratofthenes Batavus, p. 125. 141. 

( 1 ) See a paper intituled De Menfuris, in Divers Ouvrages de 
Mathematique et de Phyfique, par Meflrs. de TAcademie Royale 
des Sciences, Paris 1693, in folio, and afterwards printed in the 
4th vol. of Ouvrages adoptez. 

(2) Eifenfchmid de Pond, et Menf. yett p. 94. 

(3) Horolog. Ofcil). part iv. prop. 25. 

(4) Picard, in his Voyage d*Uranibour^, p. 64. edit. Amff-.. 
fays, « Paffant par Holland je pris Poccalion de verifier la pro- 
portion 
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By thefe comparifons it appears, that Snellius's 
meafure of the London foot, from this iron ftandard, 
was at leafl: 3 parts in 1000 fhorter than Graham's 
London foot. 

Our countryman Norwood, in the year 1635, 
meafured the diftance between London and York, 
in order to determine the length of a degree on the 
meridian 5 which he found to contain 367196 Lon- 
don feet of this iron ftandard ( f). The French found 
the meafure of a degree, in the latitude 66^ 20', to 
he 57438 toifes, and at the equator 56783. Hence 
the meafure of a degree in f2® 44' (the middle lati- 
tude between London and York) will be found to 
be 57276 toifes, or 343656 Paris feet. Thefe num- 
bers give the proportion of the Paris foot to that of 
the iron ftandard, as 1065,4 to p^)/,! — > wanting 
fomewhat lefs than 2 parts in 1000 of Graham's 
London foot. 

Picard's paper De Menfuris, quoted above, and 
another on the fame fubjeft by Auzout, printed with 
it, contain fome meafures, which Greaves had before 
compared with his London foot. Both thefe papers 
were written after the renewal of the ftandard of the 
Chatelet, in 1668. The former is fo full of inac- 
curacies and miftakes, that little ufe can be made of 
it> but Auzout's meafures appear to be accurate; 
and as he feems to have taken his Paris foot from the 



portion du pied de Paris a celui du Rhin, dont Poriglnal eft a 
Leydc; laquelle proportion me parut eftre exaftement com me 
720 a 696, au lieu de 720 a 695, que j'avois fuppofee dans la me- 
furc de la terre." This latter is Huyghens's proportion. 
(S) See Norwood's Seaman's Pradice, 

5 H 2 toifc 



[ 782 ] 

toife in the Chatelet for this purpofe, It was probably 
a correct meafure of that ftandard. 

Such of his meafures as anfwer to Greaves's, are 
here reduced to thoufandth parts of the London 
foot, reckoning his Paris foot to contain 1065,4 ^^^^ 
parts. 





Greaves, 


Auzout. 


DifF. 


Diff. per foot 


The Statillan foot 


972. 


969,96 


— 2,04 


2jl 


The braccio of Florence 


1913- 


1908584 ■ 


— 4,16 


2,18 


I'he braccio of Siena 


1974. 


1973,21 . 


-0,79 


0,4 


Paetus's palm 


732- 


731^35 


— 0,65 


0,89 



All theie differences fall the fame way, and fhew, 
tljat Greaves's London foot bore a lefs proportion to 
Auzout's Paris foot, than that of 1000 to 10(55,4. 
The Statilian foot, and the braccio of Florence, give 
the greateft differences 5 one is carved in relievo, and 
the other is a rod ^ fo that both are fubjedt to dimi» 
nution, by time and ufe. The palm is engraved ;^^ 
and Auzout, from the deviation of Paetus's Greek 
and Roman foot, from the common received pro- 
portion of 25 to 24, fufpeded, that the latter was 
lengthened by wear j if fo, the like mufl have hap- 
pened to the palm. How their meafures of the 
braccio of Siena come to differ fo little, I cannot ac- 
count for. But we can draw no certain conclufion 
from this comparifon, till we know whether any,, 
and what, allowance is to be made for the di- 
minution or increafe of thefe magnitudes, in the 
interval between Greaves'^s and Auzout's meafuring 
them. 

For this purpofe, I fhall compare Auzout's mea- 
fures, with thofe taken by P. Revillas, with a cor- 

re<5t 
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red London foot (6), between fifty and iaxty years 
after. Thefe he has converted into Paris meafure, 
by the proportion of 864 to 811 ^ and I have re- 
duced them back again, according to the fame pro- 
portion. 

Auzout. Revillas, Diff, Diff. jWrfbot» 

The Statilian foot g6g^^6 969,79 —0,17 0,18—- 

The Ebutian foot 972,91 972,2a -—0,69 0,71 — 

Paetus^s palm 73^^35 732*65 + 1,3 1,78 

Pascus'sfoot 966,26 968,74 4-2i»+8 2,57 

or gSy---^ or 1,75 1,81 

Hence the carvings appear to have fujfFered very 
little diminution in this interval; but Paetus's mea- 
fures, v^hich are engraved, and in conftant ufe as 
public ftandards, have been confiderably lengthened. 
Therefore, allowing for both thefe circumftances, 
we may conclude, that Greaves's London foot wanted 
2 parts in 1000, to be to Au-zout's Paris foot, in the 
proportion of 1000 to 1065,4. 

Greaves*s meafure of the door-cafe of the Pantheon, 
9 inches within the jambs, is 19,602 of his London 
feet and decimal parts (7). Defgodetz found the 
meafure of the fame on the infide 1 8 feet 4I inches 
Paris meafure, and on the outfide 18 feet 4^ inches, 
their difference is -f| of a Paris inch y the depth of 
the jambs is 4. feet io| inches Paris meafure ;, and 



■MM 



(6) Efattiflimo piede Inglefe. See Saggi di Diflertazioni Aca- 
demiche di Cortona, vol. iii. p. 113. I have been credibly in- 
formed, that this London foot was given him by the late Martin 
Folkes, Efqj and that it was made by Siffon, according to Graham's 
meafure, 

(7) Greaves, p. 348, 

jP Lon.- 
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9 London inches are equal to 8,447 Paris inches and 
decimals. Hence the meafure of this door-cafe p Lon- 
don inches within the jambs, fhould, according to 
Defgodetz, be 18,3676 Paris feet and decimals. But 
19,602 is to this number, as 1065,4 to 998,3 j and 
GrcaVes's London foot wanted i-/^ to be to Defgo- 
detz's Paris foot, in the proportion of 1 000 to 1065,4. 

Greaves fays, moft of the white marble ftones oil 
the pavement of the Pantheon contained exa^Sly 3 of 
thofe Roman feet on CoiTutius's monument (8). 
Their Paris meafure, according to Defgodetz, is 
2 feet 81 inches, which is equal to 2885,46 London 
parts. This number divided by 3, gives but 961,82 
fuch parts 5 whereas Greaves's meafure of the ColTu- 
tian foot w^s 967 parts of his London foot ; which 
muft therefore have wanted above f parts in 1000 of 
the proportion before- mentioned. But it is probable 
they meafured different ranges of thefe ftones. 

The meafure of the Paris foot, which Greaves re- 
ceived from Monf. Hardy, was taken from the old 
ftandard in the Chatelet (9), and contained 1068 
fuch parts as his London foot contained 1000. Thefe 
numbers are in the proportion of 1065,4 to 997,57; 
therefore, if the new ftandard did not differ from 
this old one (and no fuch difference appears to have 
been intended), Greaves's London foot muft have 
been 2,43 parts in 1000 ftiorter than Graham's. 



(8) Greaves, p. 211. 

(9) See Monf. Hardy's Letter, in Greaves's Works, p. 447- 
The meafure he fent was only half the Paris foot ; but he tells 
Greaves, it was taken from the ftandard, under his own infpeftion, 
with great care. 

All 
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AH thefe comparifons fhew Greaves^s meafure of 
the London foot to have been fliorter than Graham's. 
But they are not all of equal authority. The mea- 
fures of Snellius depend upon the correftnefs of three 
fcveral feet 5 that is to fay, his copy of the iron ftan- 
dard, the Rhynknd, and the Paris foot , whereas 
the reft (except Norwood's) depend only on the 
Paris foot, applied to the fame magnitudes that 
Greaves himfelf had meafured^ Norwood's meafure 
is rather to be wondered at, that, notwithftanding all 
the diiSiculties he had to encounter, it fhould come 
fo near to the true magnitude of a degree, than to 
be depended on for the exad meafure of the iron 
ftandardj and is an inftance of what the diligence 
and fagacity of a private and obfcure man, unaffifted 
by the public purfe, or the contributions of friends, 
could accomplifh ; whofe labours may, perhaps, be 
forgotten, when the meafures of the French, taken 
under a royal commiffion, fhall be known to the lateft 
pofterity. 

The three more immediate comparifons of Greaves's 
meafure with the Paris foot, are by the meafures of 
Auzout, Defgodetz, and Hardy, which afford as clear 
a proof as can well be exped:ed in this matter, that his 
meafure of the iron ftandard was about 2 parts in 1000 
deficient of Graham's London foot. 

Mr. Greaves found the foot on the monument of 
Statilius to contain 972 fuch parts as his London foot 
contained 1000^ and that on the monument of Cof- 
futius 967 ( I ). Thefe meafures reduced to Graham*s 
foot, are 970, and g6f. 



(0 Gi eaves, p, 2c8^ 209. 

Auzoiit's 
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Auzout's meafure of the foot on the monument of 
M. Ebutius, is nearly equal to py^ London parts. 
Revillas makes this 972i, and the Capponian foot 
968I. 

The mean of thefe meafures of the Roman foot on 
the marbles, is nearly 5)69 thoufandth parts of the 
London foot. 

Philander, in his notes on Vitruvius (2), fays, the 
foot from a porphyry column, infcribed no^. ©. 
exceeded the CofTutian foot by the ninth part of an 
inch ; therefore it contained nearly ^74 London parts. 
This column feems to have been a more authentic 
meafure of the Roman foot, than the figures on the 
monuments! fince the infcription fhews it was in- 
tended for fuch, whereas they were only reprefenta- 
tions of it. And notwithftanding the infcription was 
Greek, the foot muft have been Roman 5 for Philan- 
der's meafure of it exceeds the mean meafure of thofc 
on the marbles, by lefs than the fixteenth part of a 
London inch, and is lefs than fome of the antient 
foot<-ruIes, hereafter mentioned; whereas it wants 
above the third part of an inch to be equal to the 
Greek foot. It might, perhaps, be ufed by fome 
Greek mafon at Rome, to adjuft his workmens rules 
by 3 for when the Romans began to be e^penfive in 
their buildings, they had moft of their malbns from 
Greece. And though this column is not now to be 
found, and the accuracy of Philander's meafure of it 
may be doubted, it is ftiil a proof, that, at one time 
or other, the meafure of the Roman foot was Tenfibly 
greater than that on the monument of Coflutius. 



pmmmmmmmmmmmmtmmmmuj'-mir'mm'Kt 



(2) P. 117. of the Lyons edit, i$5Z* 

Lucas 
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Lucas Paetus compared five antlent foot-rules with 
the marbles j he feems not to have been a perfon of 
great accuracy J for though in one place he allows 
there was fome fmall difference between the Stati- 
lian foot and that on the monument of CoiTutius (3), 
yet he every- where elfe fpeaks of them as equal, and 
has given but one figure for the meafure of both. 
His comparifons feem to have been made only with 
the latter, the meafure of which he had before fet 
up in the Capitol, as the true Roman foot (4). Three 
of thefe rules, which, he fays, were exadly equal to 
each other, were (horter than the Coflutian foot by 
one feventh part of a Coflutian inch ; they mull then 
have been nearly p^^i London parts. Of the other 
two, one appears to have been 95*8, and the other 
P74, equal to that from Philander's column. He 
decides in favour of the three fhortefl:, to which 
perhaps he was induced, partly by their agreement 
with each other, and partly by his opinion, that the 
Roman foot had been continually increafing ; whence 
it muft follow, that the fhorteft meafure of it was 
the moft antient 



(3) Cum quo fane convenit modico difcrimine hie Statilianus. 
Paetus de Menf. et Pond. lib. i. 

(4) Greaves, p. 209. fays, the Roman foot engraved by Paetus 
in the Capitol, agreed exaftiy with that on the monument of Cof- 
futius. Paetus therefore feems at that time to have acquiefced 
in the opinion of Portius, which, he fays, was generally received. 
(Leonardus Portius Vicentinus, vir fane doflus, primus omnium 
noftrae aetatis qui de hac re fcripferit, menfuram Colotiani pedis 
pro vera tradidit. — Quem juniores quoque fecuti font) But he 
changed his opinion when he wrote his book> which was after he 
had fet up the meafures in the Capitol. 

Vol. LI. 5 1 Greaves 
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Greaves fays, the CoiTutian foot exadly agreed 
with fome very antient and perfed Roman feet in 
brafs I and from his comparifon of two that differed 
from it (which feem to be the greateft and leaft he 
had met with), one of them appears to contain nearly 
P72I London parts, and the other 9627 (5). 

P. Revillas has given the meafures of three foot- 
rules of an uncommon length} one of which con- 
tains 972 London parts, another 5)76, and the third 

5>83 (6). 

There are many more of thefe rules in being, that 
we have no account of 5 for moift of the writers on 
this fubjed:, preferring the authority of the marbles, 
have been negligent in their accounts of the foot- 
rules ; therefore I think a mean meafure from thefe 
above-mentioned of no great authority, efpecially as 
fbme of them have been produced only on account 
of their difference from the more common meafure 
of the reft. 

If a cubic Roman foot contained a quadrantal of 
wine, the cube of half a foot muft have contained a 
congius, which was the eighth part of the quadran- 
tal. Paetus, Villalpandus, and Anzomt meafured the 
ilandard congius of Vefpafian with watery and have 



(5) Greaves, p. 1122. But, p. 227. he fays, there is not one 
of ten meafures of the Roman foot (befides thofe on the monu- 
ments), that arrive to the proportion of that deduced by Villalpan- 
dus from the congius, by 27 parts in 2000 ; whereas the greater 
of the two here mentioned contained 974I parts of his London 
foot, and he makes the foot from the congius of Villalpandus, but 
986 fuch parts s their difference is but 23 two thoufandth parts of 
the latter. 

(6) Saggi di Diff, Academ* di Cortona, vol iii. 

given 
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given the weight of its contents. The two firft differ 
from each other by almoft 5I modern Roman ounces, 
which is nearly the one-and-twentieth part of the 
whole weight, though they both meafured up to the 
fame part of the neck. The weight of water given 
by Paetus, is deficient of the mean weight of Auzouf s 
meafures by 3 Troy ounces 5 and that given by Vil^ 
lalpandus exceeds the fame by 15 therefore they 
muft both have ufed bad ballancea. 

Auzout meafured this veiTel twice, with the water 
of Trevi* His greater weight of the water is (J3024 
Paris grains, his lefTer 62760 (7). 

Picard found a cubic Paris foot of fpring water to 
weigh 6*41326 Paris grains (8)5 and that foot con- 
taining zoSp^6p cubic London inches, Auzout*s 
greater weight will give 205,36 fuch inches for the 
folid content of the congius, his lefler 204I. 

According to Picard's experiment, a cubic London 
inch of fpring water fhould weigh but 25 li Troy 
grains 5 whereas, according to Snellius, it Ihould 

weigh above 254 (p). 

Our countryman Wybard made many experiments 

to difcover the weight of water (i), from which the 
weight of a cubic inch of rain water fhould be ajj 
Troy grains. His experiments feem to have been 
tmdc with great attention, and his inch muft have 
been that of the iron ftandard, which I have already 

_ , j : 

■II « I mtmmnmamm^^mmmmmmmmmm m ■ m i i ■ ■ 1 1 ii ■ m i ■ i ■ i m ii. i w ii ■■■—■— —M—i i ■ m «i i m 

(7) See the paper De Menfuris, above quoted, p. 366. 371. 
of the folio edit, where Picard gives thefe weights as Auzout's, 
without any farther account of them. 

(8) Ibidem. 

(9) Snellius, in Eratofthene Batavo, p. 155. 

(i) See Wybard's Tadometria, from p» 269 to p. 287. 

jl 2 flicwa 
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{hewn to be lefs than Graham's j therefore, I think 
a cubic inch of Graham's meafure of the water of 
Trevi, cannot weigh lefs than 253 Troy grains. This 
will reduce Auzout's two meafures of the congius to 
204;3 J and 2.03,45) cubic London inches ; which 
give 3?8i,7 and 5)80,3 for the meafure of the Roman 
foot. 

Greaves meafured the congius with millet feed (2), 
tnd comparing it with our meafures of capacity,, 
found it to contain yj pints wine meafure, andi 
6-^ pints corn meafure. When he wrote, the vrine 
gallon was univerfally allowed to contain 231 cubic 
inches (3)^ and the dimenfions of the bufliel were 
publifhed yearly, by the Lord Mayor of Londoi), 
to be I p inches in diameter, and 7! in depth (4). 
But Greaves's inches were according to the iron 
ftandard in the Guildhall, and were a parts in looo 
Ihorter than Graham's. Therefore reducing thefe 
meafures in that proportion, the wine gallon will be 
found to contain 22py62 cubic London inches, and 
the corn gallon 264,22. Hence by the wine mea^ 
fure> the congius contained 204,5 cubic London 
inches, and by the corn meafure 203,7 ; which give 
5)81,5) and 5>8o,6 for the meafure of the Roman 
foot. 

Thefe meafures agree fo well with thofe of Au- 
2out, that i think a mean between them mull be 
very near the truth, and that we may reckon the 



(2) Greaves, note f. p. 303. 

{3) See Wybard's Taflometria, p. 264. Oughtred^s Circles 
»f Proportion, p. 57. who quotes Gunter and Briggs for the fame 
opinion* 

(4) ^ytod's Tadometria, p. 2?2. 

footj 
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foot from the congius to contain about 5)81 Lon- 
don parts. 

Greaves took likewife another meafure of this 
congius, by the cube of his Coffutian foot, which 
he found to contain 7 congii, and about an half, of 
millet (5). Now, the quadrantal fhould contain 8 ^ 
hence the fide of the quadrantal to this congius will 
contain 5)88 parts of the iron ftandard: for p88 is to 
^6y (Greaves's meafure of the Coffutian foot) in the 
fubtriplicate proportion of 8 to 7I. But this is a greater 
meafure than even that of Villalpandus, and was pro- 
bably owing to an erroneous cube of the Coffutian 
foot ; for the joiners at Rome might be as bad work- 
men as the fcalemakers 5 and Greaves fays, he could 
not get a ballance there^ fit to examine the congius 
by weight (<>)♦ 

Monf Afi:ruc, in his Natural Hiftory of Langue-r 
doc, fays, he had caufed the difl:ance between the 
ninth and tenth mile-ftoMS on the road from Nifmes 
to Beaucaire to be meafured, and that it was found 
to b€ 754 Paris toifes. They were both fet up by 
Tiberius, and the road lies in a fi:rait line between 
them. This meafure gives a Roman foot of ^4 
London parts. He does not fay he took this meafure 
himfelf (7), nor has he given any account how it 
was taken. Perhaps by a provincial meafure, and 



(5) Greaves, p. 225. 

(6) Ibid, note f. 

(7) Memoires pour rHiftoire Naturelle de Languedoc, p. 225. 
His expreffion is, « J'ai fait mefurer la diftance de Tun a I'autre, 
€t elk s'eft trouvee de 754 toifes de Paris." Where he fpeaks of 
the Marquis MafFaei, he fays, « II a mefure;'V but, in the fame 
paragraph, fpeaking of himfelf, he again fays, *« ,f ai fait mefurer/* 
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afterwards reduced to Paris toifes 5 or by a wheel, 
which is liable to great errors : therefore we cannot 
allow much authority to it, unlefs we were better 
aflured of its accuracy. He quotes the Marquis Maf- 
fei for a meafure of 756 toifes between two other 
mile-ftones on the fame road ; but obferves, that they 
were fet up by different emperors, Auguftus and Ti- 
berius, and that the road formerly made an elbow 
between them, whofe pofition is now not certainly 
known. Therefore this meafure, which gives a 
foot of ^66i London parts, is likewife of fmali au- 
thority. 

All that can be determined from fuch uncertain 
and difcordant data, as I have here collefted, is a 
meafure that ihall probably be neither the greateft 
nor the leaft magnitude of the Roman foot* And 
for this, 1 /hall take a mean from all the meafures 
above recited, which is nearly 5)68 thoufandth parts 
of the London foot. 

Before I enter upon the examination of the antient 
buildings, it may be proper to fay fomething con- 
cerning the nature of the evidence to be expeded from 

them. 

AH buildings are planned and executed by fome 
meafure of the country where they are built. At 
Rome this meafure was the foot, which was divided 
by the workmen into 4 palms, and each palm into 
4 digits (8). 



———I m ' ■ n iM* i liii 



(8) Vitruvius, lib. iii. c. i. Frontinus de Agrorum Qualit. 
Both thefe authors are technical writers, and give this as the di- 
vifion ufcd by workmen s and the antient foot-rules are fo divided. 

They 

3 



[ 793 ] 

If the Roman buildings were corredly executed, 
and we had the true dimenlions of their feveral parts 
in any known meafure, fome divifors confifting of 
Roman feet, and parts of thofe feet, applied to thefe 
meafures, muft, in the fame building, give the fame 
quotient to all; and this quotient will be the meafure 
of the foot, by which that building was conftrufted, 
in parts of the known meafure. Therefore, where 
a range of fimple divifors, applied to the principal 
parts of any building, give as nearly the fame quo- 
tient as can be expected from the common inaccu« 
racies of workmanship, we may reafonably conclude, 
that thefe divifors were the architects numbers ; and 
the foot derived from them, that by which the build*- 
ing was conftruded* 

As an architect cannot be fuppofed to be limited to 
a few digits in the extent of the front, or of the depth 
of large buildings, it is probable fuch meafures con- 
lifted of whole feet. Thefe, and the diameters of cir- 
cular buildings, I call prime meafures. 

In all large prime meafures, the preference is to 
be given to a round number for the divifor ; as it is 
more probable a building ihould be defigned for loo 
feet in front, than for p^ or loi : and becaufe the 
pafTus was 5 fctt^ I reckon any multiple of f a round 
number. 

The diameters of columns are of lefs authority 
than any other horizontal meafures j not only on ac-- 
count of the dijSieulty of meafuring them corredly, 



They both mention the duodecimai divifion, which kerns to have 
been ufed by the vulgaf j foi? the Romans divided every integer into 
launcise. 

but 
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but becaufe errors of workmanfliip, to which they 
are more liable tlian fquare members, more fenfibly 
afFedt the magnitude of the foot in fmall meafures, 
than in large ones. 

Uprights, of any confiderable height, are of lefs 
authority than horizontal meafures, from the dif- 
ficulty of taking them corredly j and being defigned 
by modules, few of them anfwer well to the foot 
meafure. But here we muft except fuch fliafts of 
columns as are of one block of marble; which feem 
to be as good authority as any part of a building : for 
the neceffity of making them all exadly of the fame 
length, muft produce accuracy ; and the doing this 
was no difficult piece of workmanfliip. Being like- 
wife commonly (if not always) wrought at the 
quarry, to fave expence in the carriage, they were 
probably befpoke to fome fimple meafure -, and we 
ihall find all fuch ihafts anfwer to fome number of 
whole palms. 

In the following enquiry, I fuppofe that Defgo- 
detz's Paris foot contained 1065,4. ^^^^ parts, as 
our London foot contains 1000: fince it appears, 
from the comparifon of his meafure of the door-cafe 
of the Pantheon with Greaves's, that if Greaves^s 
London foot was not above 2 parts in 1000 ihorter 
than Graham's, Defgodetz s Paris foot was but 
^^X— of the London foot fherter than that in the 
archives of the Royal Scociety. This difference (if 
fuch there was) does not amount to the 277th part 
of an inch ; which is much nearer than we can exped: 
to find the meafure of the Roman foot, from all the 
remains of antiquity now in being. 

The 
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The temple of Fortuna virilis. 

When this temple was built, is not known ^ but 
it is commonly thought, from the poornefs of the 
materials, and the ftyle of the architedure, to be 
one of the moft antient buildings now remaining in 
Rome. The great fimplicity of its parts, and their 
near agreement with each other, afford fo clear an 
evidence of the meafure by which it was conftrufted, 
that I have chofen to begin with it, as an introdudion 
to the reft. 

It has four Ionic columns in front, and feven in 
depth. 

The depth, taken between the centers of the an- 
gular columns, is 54 feet 8^ inches Paris meafure, 
equal to 58264,06 thoufandth parts of the London 
foot; which contain juft 60 Roman feet of 5)71 -4- 
fuch parts each. 

The diftance between the centers of the columns 
in this range, is p feet if inches, equal to 5)710,6 
London parts ; containing 10 Roman feet of the fame 
meafure with the former. 

The extent of the front, taken between the centers 
of the angular columns, is 28 feet %-^ inches, =, 
30556,25 ; which contain 31-1 Roman feet of 
5)70 -f- London parts each. 

The diftance between the centers of the angular 
columns, and thofe on each fide the entrance, is 
exaftly equal to the diftance between the centers of 
the columns on the fides; being 10 Roman feet of 
5)71 + parts each. 

There remain therefore ii-|- Roman feet, for the 
diftance between the centers of the columns on each 

Vol. LI. 5K fide 
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fide the entrance. This meafures lO feet 57^ Inches 
(5^)3 equal to 11134,5); which, divided by 11-^5 
gives pSS-f for the Roman foot. 

This difagreenient between the meafures in the 
front, cannot be reconciled by any probable divifors 1 
therefore it muft be owing to an error in workman- 
fhip. And if the diftance between the centers of the 
middle columns were but a little more than | of a 
London inch greater, both timt, and the whole extent 
of the front, would anfwer to the fame meafure of 
the foot with the fides. Now, as the middle inter- 
columniation was intended to be greater than the refi:, 
the workman might be lefs exad; in laying out the 
front, than the fides, where they were all to be equal 5 
for the front intercolumniations next the angles being 
kept equal to thofe on the fides, the fymmetry of the 
building would be preferved, and the v/hole error fall 
on the middle intercolumniation, where it could not 
be difcovered. 

Or if, on the other hand, we fuppofe the meafure 
of the extent in front .to have been corred:, and the 
error to have lain in the fides, the workman mufi: fl:ill 
have made the intercolumniations on the fides equal 
to each other, and thofe in the front next the angles^ 
equal to them : and, in this cafe, 5)70 would be the 
true meafure of the foot, inilead of 5)71. 

Therefore, I think, it cannot be doubted, that one 
or the other of them was the meafure by which this 
building was confl:ru<9:ed. 



(9) Defgodetz has figured this 10 feet 5t'^ inches; which will 
be found to be a miftake, by comparing the correfpondent num- 
bers, and by his meafure of this ijmterval in modules. 

The 
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The temple of Vefta, at Rome* 

This building is remarkable for the ftyle of its archie 
tedure, and the elegance of its workmanfliip. The 
pointed abacus ihews the atchite<5ture to be Greek 5 
which is a ftrong prefumption in favour of its anti- 
quity, as it is the only example of the kind now re- 
maining at Rome (i). 

None of the diameters will anfwer to the fame 
meafure of the foot with the other parts, by probable 
divifors. This was likely enough to be the cafe, if 
the circles of the plan were defcribed by a cord^, 
whofe ftretching might increafe their diameters be- 
yond the intended meafures. But the reft of the 
meafures agree pretty nearly with each other, by as 
fimple divifors as can be expeded in fo fmall a 
building. 

At the door-cafe, the arch of the wall is difcon* 
tinued, and the groundiil is ftrait. The width be- 
tween the jambs is p feet if inches, equal to p73^,<^> 
which, divided by 10, gives a foot of 5)73,7 London 
parts. 

From the wall to the centers of the columns, is 
8 feet 8-| inches, = 5)244,^; which, divided by px, 
gives a foot of 5)73,1 parts. 

From the wall to the extremity of the bafement, 
is 10 feet 6 inches, =: 1118^,73 vv^hich, divided by 
3 If, gives 5)72,7. 

( I ) That is to fay, it is probably older than the Pantheon ; for, 
according to Pliny, in his thirty-fixth book, there feems to have 
been no marble temple in Rome above fixty years older than that 
building. And his hiftory of marble is confirmed by the faying of 
Auguftus, *' That he found Roitie brick, and left it marble/^ 
Sueton* in Aug. c. 28. 

iK 2 From 
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From the top of the furbafe within, to the pave- 
ment of the cell, is 7 feet 5)3- inches, = 8271,^5;^ 
which, divided by 8|, gives ^73,1. 

From the top of the furbafe without, to the outer 
pavement, is ^ feet 1^ inches, =: •975' 1,4 5 which,, 
divided by i o, gives ^7 f, i . 

The fhafts of the columns are 27 feet 5 inches, 
= z<^20^y%y which, divided by 30, gives 5)73,7- 

The columns, with their bafes and capitals, are 
32 feet o inch, = 3405)2,8^ which, divided by 3f, 
gives a foot of CJ74 London parts. 

The mean meafure of the foot from this building, 
is 5)73, d; which agrees nearly with the foot of Phi- 
lander's porphyry column above-mentioned, and with 
one derived from Greaves's meafure of the monument 
of Ceftius, whofe fide within the city (as he fays in 
p. 151 of his works) is completely 78 feet Englifh; 
which, reduced to Graham^s meafure, is 77,84, and 
contains 80 Roman feet of 5^73 London parts each. 

The tenjple of Vefta, at Tivoli. 

The meafures of the parts of this building difagree: 
fo much with each other, by any probable divifors, 
that I Ihall only mention the width of the door- way 
between the jambs, which is 7 feet 3I inches, = 
77^0,7, and anfwers to 8 Roman feet of 5)73,8 parta 
each. 

The Pantheon. 

This is a circular building, with a portico before 
the entrance; which, having been added after the 
body of the work was finifhed (a), has induced many 
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(2) See Defgodetz, p. 3. &p. 14. 
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to think the temple was more antient, and that 
Agrippa only adorned it with marble, and added the 
portico. But the infcription on the freze, *^ M. 
** Agrippa L. F. Cof. tertium fecit," feems to refer 
to the whole. And Pliny, enumerating the moft 
magnificent buildings in Rome, fays, " Pantheon 
*^ Jovi ultori ab Agrippa fadtum; cum Theatrum 
" ante texerit Romae Valerius Oftienfis archite£tus, 
" ludis Libonis (3)/' If the latter part of this paiTage 
alludes to the dome of the Pantheon (as it feems to 
do), it will imply, that Agrippa built it. In another 
place (4), Pliny calls this building Agrippa's Pan- 
theum. Now, temples of this form were ufually 
perip^^eres -, that is to fay, encompaffed with co- 
lumns (5), as the two temples of Vefta; but fuch a 
colonnade to this building (fuppofing the entablature 
to reach up to the top of the wall) could not confift 
of fewer than twenty-fix columns of 5) London feet 
in diameter; which, with their entablature, muft 
have cofl: much more than the whole building, as it 
now {lands. Therefore, it feems as if no columns 
were at firft intended on the outfide, and that the 
portico was an after-thought. 

This temple is faid to have been burnt in that 
great conflagration, which happened in the reign of 
Titus (6); and again by lightning, in the thirteenth 
year of Trajan (7), and to have been reftored by 



(3) Pliny, lib. xxxvi. c. 15. 

(4) Ibid. c. 5. 

(5) Vitruvius, lib. iv. c. 7. 

(6) Xiphilin. in Tito. Suetonius likewife mentions this fire; 
but does not fay what buildings were burnt by it. Titus, c. 8.. 

(7) Eufebius in.Chronlco. 

Adrian 
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Adrian (8). But it does not feem to have been to« 
tally deftroyed either time ; for the infcription of Se- 
verus fays, it was ^' vetuftate corruptuni}'' which 
could hardly be true, if it was entirely rebuilt by 
Adrian, who began his reign but feventy-fix years be- 
fore Severus; but is very applicable to a building that 
had flood above 200 yearSj and been twice damaged 
by fire. Neither does it feem poflible, that a building 
of this fize and folidity, without any timber in it, 
except the roofing of the portico, ifhould be totally 
confumed by the fire of the neighbouring buildings. 
Therefore, we may fuppofe the meafures of tlie prin- 
cipal parts of it to be according to the foot of the 
Auguftan age. 

If the execution of this noble building had been 
anfwerable to the beauty of the defign ; the multi- 
plicity of its parts, and the accuracy with which 
Defgodetz has meafured them, would have afforded 
ample materials for the difcovery of the foot by 
which it was conftrud:ed : but the dimenfions of fuch 
parts of it as fliould be equal to each other, differ fo 
widely, that fcarce any but the prime meafures are 
to be depended on. 

Thefe were, probably, the diameter of the circle 
pafling through the centers of the columns within; 
for on this, the diameter of the cupola depended; 
and the diameter of the whole building, from out to 
out. 

Defgodetz has given twelve meafures of the dia- 
meter within the fhafts of the columns. The mean 
from them all, is 133 feet 2 j inches Paris meafure: 

(8) Spanianus in Adriano, 

to 
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m this, add the mean diameter of the columns, 3 feet 
4I inches, their fum, 1^6 feet 7 j inches, equal to 
145533,6 London parts, is the diameter of the circle 
paffing through the centers of the columns 1 which, 
divided by 1 50 (as round a number as can be defired), 
gives 970,2 fuch parts for the meafure of the Roman 
foot. 

The mean depth of the four long chapels, be- 
tween the fhafts of the columns and the wall, is 
5) feet I II inch, — p7 64.^2 y which, divided by 10, 
gives a foot of 976,4 London parts ; but by 10:|:, one 
of 95-2,6 J which is certainly too fmall. And if this 
was an arbitrary meafure, we cannot admit the frac- 
tion of a palm in it Therefore, we may fuppofe 
thefe chapels were intended to be 10 Roman feet 
deep in the clear between the columns and the wall. 

The mean diameter of the columns, 3 feet 
4j inches, = 3622, 3<$ London parts, divided by 3|, 
gives a foot of €^66 parts. The fhafts of thefe co- 
lumns meafure 27 feet if inches, whofe eighth 
part (reckoning the fliaft at 16 modules) is 3 feet 
4f inches 5 which is fomewhat lefs than the mean 
of their diameters. Yet even this meafiire (which is 
equal to 3610, f London parts) does not want half a 
Roman digit of 3 1 feet of 970,2 parts each; which 
the archited: might fafely negleft, and allow 3 1 feet 
for thefe diameters, in his general plan. 

Now, if to twice the depth of thefe chapels^ or 
20 Roman feet, we add twice the femidiameter of 
the columns, or 3| fuch feet 5 and to their fum, the 
diameter of the circle paffing through the centers of 
the columns, 150 feet ^ we fliall have 17 3I Roman 

feet 

6 
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feet for the diameter from wall to wall of tlie op- 
pofite chapels. 

Defgodetz has given four meafures of this dia- 
meter, whofe mean, 158 feet ij inches, is equal to 
1^8570 London parts, which, divided by 173I, 
give 970,2 ~^ for the meafure of the Roman foot; 
agreeing with that found from the diameter of the 
circle paffing through the centers of the columns. 

Or if, inftead of taking a mean of the four dia- 
meters from wail to wall, we add twice the mean 
depth of thefe chapels, and twice the mean femi- 
diameter of the columns, to the mean diameter of 
the circle paffing through their centers, we ihall have 
158 feet 4 inches for the diameter from wall to wall, 
equal to j6S6SS London parts; which, divided by 
173^, give <>70j9, for the meafure of the foot 

But if this diameter from wall to wall was a prime 
meafure, as well as that of the circle paffing through 
the centers of the columns, the depth of thefe chapels 
muft have been a refiduary meafure, and might be 
more or lefs than 10 Roman feet. And if we divide 
the diameter lafl: mentioned by 174 (which being 
compofed of 150, and twice 12, may here be rec- 
koned a round number), it will give a foot of p^^s. 
London parts. But if, inftead of twice the mean 
depth of thefe chapels, we take twice the greateft 
depth, iS feet 6 inches, for part of this diameter, 
the fame divifor will give a foot of 5)76- fuch parts. 

The meafure of the diameter from out to out can- 
not be fo well determined as either of the former ; 
for Defgodetz has given but one meafure of the outer 
wall, which is 5 feet 4^ inches j to this we muft add 
I foot lo-j inches, for the mean depth of the niches 

in 
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in the long chapels I and twice their fum, 14 feet 
5f inches, added to 158 feet if inches, the inlide 
diameter between the walls of theib chapels, w.il 
give 17a feet 8-j inches for the diameter from out 
to out. This is equal to iS^pSS^d London parts; 
which anfwer to 15)0 Roman feet, of 5x58,4 fuch 
parts each. But this diameter being got by the ad- 
dition of many fmall parts, one of which is a iingle 
meafure, is of fmall authority. Though if the outer 
wall is 5 feet 4f inches thick in brick-work, and 
the backs of the niches in the long chapels are in- 
crufted with marble (as I fuppofe they are), a proper 
allowance for the incruftation will make this diameter 
anfwer to a foot of ^70 London parts. 

The principal parts of the circular range within, 
are too unequal to anfwer to any regular diviiion into 
compartments ; and the two largeft meafures in it 
fufficiently evince, how little ufe is to be made of the 
reft : for the width of the grand chapel oppofite the 
entrance, and the width of the entrance between the 
pilafters in the range, will not anfwer to the fame 
meafure of the foot, by any probable divifors. 

But the inequality of the faces of the pilafters, that 
terminate the folids in this range, affords the cleareft 
proof, that no certain meafure of the foot is to be ob- 
tained from the leffer parts of this building : for two 
of them, at the extremities of the fame folid, differ 
in breadth by a Paris inch and three quarters. One 
of the two on each fide the grand chapel exceeds the 
other in breadth, by a Paris inch and a quarter ; and 
it exceeds the leaft in the circular range, by no lefs 
than 4^ fuch inches, though the diameter of the co- 
lumn before it is lefs than that of fome in the range. 

Vol. LL jL The 
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The diameter of the circular light at top is 2f feet 
5 inches, equal to a^iop,/ ; which, divided by 30, 
gives 9731" for the Roman foot* Whether Defgodetz: 
took more meafures than one of this diameter, does 
not appear, nor how he took it. It is probable, that 
30 Roman feet was the meafure here intended, being 
a round number, and one fifth of the diametir be- 
tween the centers of the columns: but the making 
this light a tiue circle, precifely anfwering to a 
given meafure, was a difficult piece of workmanftiip. 
Therefore, this meafure is of imall authority. 

The fquare compartments on the pavement mea- 
fure p feet of inch, 0^^64.7^79 London parts; 
which, divided by lo, give a foot of 5)64,8 parts. 
But Defgodetz obferves (p), that this is not the ori- 
ginal pavement : and this meafure of the foot anfwers 
to the age of S. Severus, as I fhall ihew hereafter. 

This pavement being confiderably raifed above the 
old one, no meafures of uprights taken from it are 
of any authority. 

The height of the attic, above the cornice it ftands 
upon, is ay feet 2I inches, equal to 2^0105 which, 
divided by 30, gives a foot of g6y parts. But the 
walls of this building being brick, this meafure may 
have been diminifhed by their fettling, as the whole 
error occafioned by it might be made to fall on this 
part, rather than on the order below. 

The length of the fliafts of the columns in the cir^ 
cular range, is ay feet i| inches, == 28884,181, 
which anfwers to 25)! feet, of 5^70,5) parts each. 
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(q) Uefgodetz, p. Ai. 

The 
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The width of the door-cafe, between the jambsj 
has been fuppofed, by Picard, De la Hire, Eifenfch- 
mid, and others, to have been a meafure of whole 
feet; for this reafon, becaufe they thought it an ar- 
bitrary one, and therefore not likely to contain a 
fradion (i). But in thivS I think, they were mif- 
taken ; for it appears to have been determined by the 
width of the paffage within, of which it takes up 
juft three fourths. The proportion is too fimple, 
and too exactly executed, to be accidental ; and it is 
highly improbable, that the width of this pafTage, 
which is a principal part of the plan of the infide, 
fliould be determined by that of the door-cafe. 
The width of the paffage, is 24 feet ^^^ inches, = 
a6ogS,6 ; that of the door-way, next the pafTage, is 
18 feet 4I inches, = 1^610-, next the portico, 1 8 feet 
41 inches, = ipf6i,gy none of which will give a 
meafure of the foot, anfwering to the reft of the 
building, by whole divifors. The width of the door- 
way next the portico (which has been fuppofed to be 
juft ao Roman feet), divided by ao, gives 5)78. But 
the diameters of the temple (taking either the greateft 
or the leaft, inftead of a mean), will not anfwer to a 
foot of this meafure, by probable divifors. 

The principal meafures in the portico are, its ex- 
tent in front and depth, and the fhafts of the columns. 



(i) Mr. Greaves fays, this door-cafe is one entire marble ftone. 
See p. 348. and p. 494, And Ficoroni (a late writer), in his 
Veftigia di Roma arnica, p. 132. fpeaking of this door-cafe, fays, 
«« Effendo amendue i lati, col di fopra, e il di fotto di un fob pezzo 
di marmo.'* But Defgodetz, p. 18. fays, that each fide of the ar- 
chitrave confifts of two ftones, and the top, of one ; and corre<as 
Serlio, for faying the whole was of one piece. 

iL 2 The 
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The extent in fronts taken between the centers of 
the angular columns, is 5)8 feet 4I inches, equal to 
1047^7, (^; which contain 108 Roman feet of 5^70,3 
parts each. Its depth on the right-hand fide of the 
entrance (2), from the center of the angular column 
to the center of the pilafter, is 41 feet j^^^c^^^^''^ = 
441 3654, and contains 45- feet of 5)70 -{- P^rts. The 
iliafts of the columns, which are each of one iingle 
ilone, meafure ^6 feet 7I inches (3), equal to 
55)053,^3 which anfwer to 40^ Roman feet of 
970,3 London parts, 

I can find no meafures in this building of equal 
authority with the diameters, the fhafts of the co- 
Icinns in the circular range, and thefe meafures in 
the portico. All of which give the meafure of the 
Roman foot greater than 5)70 inch parts as the Lon- 
don foot contains 1000, 

In the reft of the buildings, where the meafures 
do not require a particular explanation, I fhall firft 
give Defgodetz's meafures, with their redudions to 
thoufandth parts of the London foot, and then fet 
dov/n the divifors and quotients with two hooks be- 
tween them j the divifor on the left-hand, expreffing 



(2) By fome expreffions of Defgodetz, his plans feem to be in* 
verted, as gravings commonly are. I fpeak according to the plaiij 
fuppofmg the reader to view it in front, 

(3) Defgodetz, p. 19, has figured the {hzks of the pllafters in 
the portico 36 feet 7} inches, and in modules 16 mod. 8| parts 1 
which is fomewhat too great for his foot meafure, his module being 
27 Paris inches. But p. i5. he has figured the fliafts of thefe co- 
lumns 16 mod. 8| parts, which is 36 kct 7I inches. And that 
thi$ is no miftakej appears from his meafures of the capitals of 
*:ach. 

a num- 
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a number of Roman feet 5 and the quotient on the 
right, their magnitude in parts of the London foot. 

The temple of Peace. 

The length on one fide within the 

walls, including the pronaus or 

porch, is 269 feet 8| inches, = 

287347,26 — = — 296) ... (970,8 — 

The width of the nave 77 feet gj; 

inches, r= 82524,1 (twice) • — — 85).. .(970,9 — 
The width of the fide-building 48 feet 

oinch, = 51139,2 (thrice) S^f) ... (969,5 — 

The length of the firft divifion of the 

fide 71 feet 5 inches, = 76087,3 y8^) . . , i96g,2 — 
The length of the fecond divifion 

71 feet 8 inches, = ySs^^^^y 78I) . . . (g6g,6 — 
The length of the third 70 feet 3^ 

inches, = 74888,75 — — 1 77^) , , , (969,4 
The width of two of the paflages in 

the crofs walls, is 22 feet 4 inches, 

= ^3793^9 — ' 24I) . . . (971,2 — 

The width of the exedra in the middle 

divifion of the fide 53 feet 11 

inches, =: 57442,82 . . 59^)^ ^^ (9S9f5 

Its depth is equal to the width of the 

paflages in the crofs walls. 
The two middle entrances through 

the porch, 1 5 feet 3 inches, =: 

16247,35 . ". ^~ i6|) . , . (970 -^ 

The fide entrances 14 feet 4| inches, 

^=J53^3^^3 •- ' i5|)'-(972>4~ 

5 The 
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The entrance into the porch on the 
nght-hand 14 feet 4 inches, = 

15270,74 > 15^) ' ^•(9^9^5 

The fhaft of the column (of one ftone) 

49 feet j inches, =:: 52470,9 54) • • • (97^^7 "* 

Ti^e diameter of the column 5 feet 

S-^ inches, rz: 6058,47 — 6^) . . . (969,4 — 

The height of the order 71 feet 

o^- inch, =: y 5687,79 7^) • • • (97o»4 

A mean from thefc twenty-one meafures gives a 
Roman foot of 970,3 parts. But the meafures in 
this building fecm to be very incorredly executed. 

The temples of Bacchus, and of Faunus. 

I fhall not particularly recite the meafures of thefe 
buildmgs, becaule they fccm to be the works of a 
much later age than any of the refl. By the diiFerent 
workmanfhip of the fliafts of the columns in the 
temple of Bacchus (4), it fcems to have been com- 
piled out of the ruins of other buildings. In the 
temple of Faunus, moft of the columns are of gra- 
nate, but fome of them of white marble 5 the crofs 
wall was evidently defigned to fupport a flat roof, 
the outer wall being too weak to bear a cupola (5) ; 
and the windows (which I take to be as old as the 
reft of the building) are in the Gothic ftyle : all 
which are marks of a late age. Therefore both 
thefe temples feem to be more modern than they are 
commonly thought to be. The temple of Bacchus 
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(4) See Defgodetz, p. 68. 

(5) Ibid. p. 79* 

anfwers 
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anfwers to a foot of p6% parts, that of Faunus to onq 
lefs than ^67. 

The amphitheatre of Vefpafian. 

The plan of this building is elliptical ; and the area 
in the middle being allotted to the exhibition of the 
Ihews, feems to be the part on which the magnitude 
of the whole depended. Therefore one of its axes 
muft be the prime meafure. 

The greater axis meafures 26^ feet 1 1 inches, = 
281176,8 London parts ^ the leficr 165 feet i inch, 
= 17S^7!^j7* Thefe numbers are fo nearly in the 
proportion of 8 to 5, that there is little reafon to doubt 
their being intended for it. 

The only two whole numbers in this proportion 
that will anfwer our purpofe are 288 and 180, by 
vrhich the greater axis will give 5)7 6, 3 London parts 
for the meafure of the foot j the leffer, 5)77,1. 

Either the diftance from the inner to the outer wall, 
or that from the inner wall to the extremity of the 
upper ftep, was probably a prime meafure too. The 
former is 155 feet 53- inches, = 165610,5; which, 
divided by 170, gives ^74,2. The latter is 158 feet 
OtV inch, cr 168340,6; which, divided by 171, 
gives 5>78,7. 

But the axes will admit of other divifors, which 
are in my opinion as probable at leall, as thofe above- 
mentioned. For if we fuppofe the greater axis to have 
been the prime meafure from which the leffer was 
determined in the proportion of 5 to 8, and affume 
apo Roman feet for it (which is a more probable 
meafure than ^288), the leffer axis muft then be 
18 1 J fuch feet. And the meafure of the foot by 

the 
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the greater axis will be p6py6 parts ^ by the leffer 

The diftance from the inner to the outer wall will 
not anfwer to this meafure of the foot by any whole 
divifor. And that from the inner wall to the extre- 
mity of the upper ftep, divided by 174, gives but 
^6^-^. But this difagreement will not appear extra- 
ordinary, when we confider that thefe diftances are 
not lingle meafures, but the fums of nine or ten 
fmaller ones (6), and may therefore be liable to an 
error of fome inches. 

The lefTer parts are fo incorreftly executed, that 
no ufe can be made of them. And the heights of the 
four orders, and of their parts, are fo irregular as not 
calily to be accounted for. 

The amphitheatre at Verona. 

The principal meafures in this building anfwer to 
the Greek foot 3 which is not the fubjed of the pre- 
fent inquiry. 

The arch of Titus. 

This edifice is fo ruined, that we have not the mea- 
fure of the extent of its front. 

The depth of the folid is 1 4 feet 

7 inches, = 15537'^ '^ 16) . . . (971,1 ~ 

The v/idth of the entrance, 16 feet 

4 inches, = 17401,5 « • 18) ... (966,7 

The fhafts of the columns, 16 feet 

2 inches, =: 17223,97 " 17I) • • . (97^59 
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(6) Sec the fe£lion, PI. 3. 

^ The 
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The arch of Conftantine. 

The meafures of this elegant deiign are fo incor* 
reftly executed, that I can make no ufe of them. 
The fronts of the two outermoft folids differ by a 
Paris inch and one third 5 the fide entrances by 1 f ; 
the diftances of the columns from the pilallers (a 
meafure of little more than 1 8 inches) differ an inch 
and -jV ; and the depth of the folid at one end, ex- 
ceeds that at the other end by no lefs than 7I Paris 
inches. 

The temple of Antonine and Fauftina* 

Defgodetz has given the meafure of no part of this 
building in feet and inches, but the diameters of the 
columns ; which he fays do not differ from each other, 
as in many of the reft. 

The diameter of the columns is 4 feet 

6-j^ inches, = 4846,09 ■ ' 5) • • • (969,2 

The extent of the portico taken be- 
tween the centers of the angular 
columns, 25 mod. 16^ parts, = 

61935*7 64)--'(9^7>7 

The fhafts of the columns, 15 mod. 

28 parts, = 38607,2 40) . . • (965,2 

Thefe (hafts were probably intended for 16 mo- 
dules, and their meafure is more to be relied on than 
that of the diameters, both on account of its fize, 
and becaufe the corred: execution of it was not only 
jtnore eafy, but more neceffary. Therefore, though 
thefe meafures are too few, and too unequal to deter- 
mine the exa<3: magnitude of the foot ufed in the con- 

VoL. LL 5M ftrudioa 
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firudlion of this building, yet it feems to have been 
lefs than any we have hitherto met with. 

The arch of Septimius Severus. 

This building defer ves our particular attention, 
both on account of the corrednefs of the workman- 
Ihip, and becaufe it exhibits a diiferent meafure of 
the Roman foot from any of the preceding. It is all 
of white marble. The ftones are laid without mor- 
tar, and faftened together with cramps. And the 
fhafts of the colums are each of one Hone. 

The whole extent in front, is 7 1 feet 

5^ inches, = 76161,3 79) . .^. (964,1 

The depth at one end, is 21 feet 

8| inches, =j 23150,3 ..-——1 24) . . . (964,6 
The depth at the other end, 2 1 feet 

8|- inches, =r 23157,6 ■ 24) .•. (964,9 

The width of the middle entrance, 

20 feet 10 inches, = 22195,8 23) . . . {^65 

The width of the fide entrances, 

9 feet 2 inches, =9766,17 — — io|) . . . (9 64,5- 
From the middle entrance to the 

extremity of the outer folid, on 

one fide, is 25 feet 3I inches, 

= aS^Sy^g ' ■ 28) . . • (963,1 

The like on the other fide, 25 feet 

4xV inches, =: 26997,5 ■ ■ ■ 28) . . , (964,2 
The diftance between the fhafts of the 

outermoft columns, is 60 feet y-^ 

inches, = 6461 9^5 — (7) ^7)*** (9^4^5^ 

The 



(7) This and the two following meafures are inferted only to 
&ew the probability^ that the diameters of the columns were de- 

figned 
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The diftance between their centers, 

63 feet 4^ inches, = 67504,9 70) . •• (964,4 

The diftance including their fhafts, 

66 feet o| inch, = 70390,4 — 73) . . . (964,3 
The diameter of the columns, 2 feet 

8^ inches, = 2885,46 — — 3) . . , (961,8 

The uprights will not anfwer to any one meafure 
of the foot by whole divifors; nor will they agree 
with each other by broken ones, fo nearly as the ho- 
rizontal meafures do, which may partly be owing to 
the difficulty of taking them correctly. 

The fhafts of the columns meafure 

21 feet 8:^ inches, = 23105,9 24) . . . (962,7- 

The pedeftals, 12 feet 37^^ inches, 

= 13088,14 -^ 13X) , , , (g6g,5 

The whole order, 33 feet 4^ inches, 

= 35535i53 — 37) •••(960,4 

The attic, 15 feet 5^ inches, =: 

16454^51 " i7)*^*{9^7^9 

The blocking, i foot 9I inches, =: 

1923,64 -— — . ^ ^ 2) • • . (961,8 

^The whole height, 62 feet 1 o| inches, 

=: 67001,8 " * '■ "• "'f """ " ■ 6g^} • . . (964,1 -^ 

I have produced thefe uprights, rather as an in- 
fiance how little fuch meafures are to be depended 
on, even in buildings correctly executed, than as of 
any authority for the meafure of the foot. For they 
cannot be reconciled to a common meafure without 
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Tigned to be three Roman feet, and not as of any authority in the 
^detennination of the meafare of the foot. 
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fradions of the digit in the divifors, by which meam 
any meafure of the foot might be derived from any 
building. 

A mean from the feven firft horizontal meafures 
gives a Roman foot of 5)64,3 parts. A mean from 
the uprights one of 96454. 

But the depth of the folid, and the widths of the 
entrances are moft to be depended on, and thefe give 
a foot of 964I London parts 5 which will be found 
to be the greateft meafure this building will anfwer 
to by probable divifors. 

For though the extent of the front, or the width 
of the middle entrance, muft probably have been the 
prime meafure in a building of this kind; yet no 
part feems more likely to confift of fome number of 
whole feet (or at leaft whole palms) than the depth 
of the folid ; fince there appears no reafon why the 
architect Ihould ufe odd digits in the meafure of it. 
Now if we fuppofe the extent of the front to have 
been 787 Roman feet,, they will contain 970 parts 
each 5 but to make the depth agree with this mea?- 
fure, it muft have been 23I fuch feet, which does 
not feem probable, for the reafon above-mentioned. 
The middle entrance muft then have been 22|-> in- 
ftead of 23 whole feet, and the extent on each fide 
:z74|-, inftead of a8. And there will not be one 
whole meafure in the plan of this building ; which 
is improbable. Neither do thefe broken meafures 
fcrve for the fubdivifion of the fides better, or evea 
fo well as the whole ones. 

The fhafts of the columns are fo nearly 1 6 modules, 
that they feem to have been defigned for that pro- 
portion ) and yj of a Paris inch added to the dia- 
meters 
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meters would make them fo. But this is not fuffi- 
eient to make thofe diameters anfwer to 3 feet of 
5)64! parts, of which they want almoft -V of a Paris 
inch. This may be partly an error in the workman- 
fliip, and partly in Defgodetz's meafure ; but if this 
quantity were added to them, they would not only 
anfwer to the fame foot with the reft of the building, 
but all the parts in which their meafure is included,s 
would agree better with the depth of the folid, and 
the widths of the entrances. 

The height of the blocking was probably intended 
for 2 Roman feet, though it anfwers to no greater 
meafure of that foot than the diameters of the co- 
lumns do. But meafures of 2, 3, and 4 feet, feU 
dom agree with the larger ones in any of the build- 
ings 3 for a fmall error, either in the workmanfhip,, 
or in the meafuring, makes a very fenfible difference 
in the length of the foot derived from fuch intervals. 
And this blocking does not w^ant the ^y part of a 
London inch, of 2 feet of ^6^ parts each. 

The bankers arch, and the portico of Severus, are 
contemporary buildings with this, and feem to agree 
with it in the meafure of the foot. The former is a 
very fmall building, and its parts will not anfwer to 
any one common meafure by divifors of whole digits. 
However, the depth of the folid (which, as I have 
before obferved, is moft likely to be a whole mea- 
fure) taken at three different parts, is 6 feet 4 inches^ 
which anfwer to 7 Roman feet of 963,5)3 London 



There are but few meafures in the portico of Se- 
verus. Thofe moft to be depended on are, the whole 
extent in front, and the ftiafts of the columns, which 

are 
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are each of one block. The former meafures 5r6 feat 
iij^o" iriches, = 60708,3 — , which contain 63 Ro- 
man feet of 5)64j6 parts each. The latter meafures 
26 feet 11^ inches, = 28699,22, which contain 
2 pi fuch feet of 964,7 parts. The whole column^ 
with the bafe and capital, meafiires 32 feet 6™-iHchea, 
= 34665)59 London parts., which contain 36 Roman 
feet of 963 parts each. 

It appears by the infcription: on the architrave of 
the portico of the Pantheon (8),. that Severus repaired 
that temple y and Defgodetz obfcrves, that the pave- 
ment is not fo old as the building. That it was laid 
by Severus is probable, from the correftnefs of its 
meafures, which is a. remarkable charaderiftic of the 
workmanihip of that a^. The fquare compartments 
on tihis pavement anfwer to i o Roman feet, of 
^64,78 parts, agreeing with a mean from the depth 
of the folid of this arch, and the widths of the en- 
trances, which are the moft u^nexceptionable miea- 
fures in it The breadth of the ftrait bands between 
thefe compartments, is equal to the meafure Defgo- 
detz has given of the diameters of the columns of this 
arch, a^d anfwers to 3 feeet of 961,8 parts. But 
ihefe bands might be pur pofely made fomewhat fliort 
of the full meafure, to feave rocan for one of the 
fame breadth with the reft between the outermoft 
compartments and the circular range 5 for notwith- 
ftanding this, the workmen found themfelves obliged 
to diminish both the outermoft compartment, and 
the band beyond it 
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(8) Imp. Cset Septimius Severus— —et Imp. Caef. M. Aurelius 
Antoninus- — -Pantheum v^tuftate corruptum cum omni culm 
reftltuerunt 

1 ne 
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TBe concurring teftimonies of thefe contemporary 
works, though not of fufficient authority to eftablifh 
any raeafure of the foot by themfelves, are yet very 
ilrong evidence in favour of the meafure above de- 
rived from this arch. And we fhall find a farther 
confirmation of it in Diocletian's baths. 

The baths of Diocletian* 

The whole length of this building is 

439 feet 3 inches, = A(>^<)^^ 485) . \ . (964,8 
The length of the great hall, 1 80 feet 

83. inches, = 192497 + — - 200) . ; . (962,5 
The breadth at one end, 74 feet ^^ 

inches, = 79179,9 ~ — —— 82)... (965,6 
Es breadth at the other end, 74 feet 

5| inches, = 79327,9 ■ 82). ..(967 

The diftance between the middle fo* 

lids on the fide, 49 feet 8| inches, 

=== 52937 + * * r ss) , . , (962,5; 

The depth of the reccfs out of the 

great hall between thefe follds, is 

33 feet 6} inches, =35705,7 37) . ;, (^65 

The diftance between one of thefe 

folids and the nearcft angular folid, 

32 feet ii| inches = 35124,9 3^1) •• •(962,3 
The diftance between the other of 

them and the other angulgr folid, 

33 feet If inch, =35276,57 3^x) . . , (96^,4 
Entrance at one end of the hall, 

SS feet 2^ inches, = 38546,8 40) . .-(963,7 

Entrance at the other end, ^6 feet 

14^ inch, = 3S^6s,4^ (twice) 40) • . • (961,6 

Paffag« 



[ 8i8 ] 

iPaffage from the circular veftibule, 
30 feet 9I inches, = 32783,2 
(twice) ■ 

Side entrance into the veftibule, 20 
feet 91 inches, =22166,2 •— — 

A meafure from 4 feet 6 inches ta 

4 feet 6| inches, repeated 12 times, 
the mean from all of them is 4 feet 
^•^iV inches, = 48 1 8,03 " ' ■ ' 

A mcafure from 5 feet 5 inches to 

5 feet 5 1 inches, repeated 1 1 times, 
the mean from all is 5 feet 5-— 
inches, == 5787,05 — — — • 

A mealbre from 2 feet 8~ inches to 
2 feet 8^ inches, repeated 4 times, 
the mean from all is 2 feet 8^^ 
inches, = 2892,86 — 

A multiple of 6 feet on the wall^ 
where this meafure of 3 feet is 
thrice repeated, is 43 feet 5 j inches, 
=: 46267,2 ■ • • 



34) • • . (9^4 
23)... (963,7 



5) ••'(9%^ 



6)... (964,5 



3)---(9^4^3 



48)... (963,9 



The diameter of the circular veftibule is too prin- 
cipal a part to be neglcded. It anfwers to 65 Ro- 
man feet of 5)65^, I parts, which the other meafures 
in this building will not come up to by probable di- 
vifors. It anfwers likewife to 65^ feet of 965,4 parts ; 
but an odd palm in fo Urge a meafure is not pro- 
bable. Therefore it feems to have been incorredtly 
executed, and perhaps this circle was defcribed by a 
cord. 



The 
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The Ihafts of the columns, each of 

one block, meafure 35 feet 1 1~ 

inches, = 38302,6 39?) • • • (9^3>6 

The whole column is 43 feet 6^ inches, 

==46359^7 ' 48)... (965,8 

Thefe are the principal meafures in this building, 
and a mean taken from all of them, except the dia-* 
meter of the veftibule, gives a foot of 964, i London 
parts. 

But the three fmall meafures, of y, 6, and 3 Ro^ 
man feet (the firft of which is the paflus) are alone 
fufficient to difcover the meafure of the foot by which 
this building was conftruded. For, being fo often 
repeated with fo little variation, they mull afford a 
mean very near the truth, if their divifors be rightly 
aflumed ; and that thefe are fo, can hardly be doubted. 
For, were the two largeft to be encreafed but by a 
lingle digit, they would give different meafures of 
the foot from each other ; and that from the paffus 
fo encreafed, would fall fhort of 952 London parts ^ 
which is lefs than the leail: of the antient foot-rules. 
On the other hand, were they diminifhed by the 
fame quantity, they would not agree together fo 
nearly in the meafure of the foot as they now do, 
nor give fuch a meafure of it as the reft of the build- 
ing will anfwer to by probable divifors. Belides, I 
have here reckoned only fuch of thefe meafures as 
Defgodetz has figured on his plan ; whereas they are 
much oftener repeated, and that not in the diameters 
of columns, or the members of an order, but in 
breaks, projedions, and thickneffes of walls, where 
a digit or two more or lefs could make no vifible 

V o L • LL 5 N difference, 
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difference, provided the correfpondent parts were 
made to anfwer to each other : and it is highly im- 
probable that fuch odd meafures as the paffus want- 
ing a digit, 6 feet wanting the fame, and 3 feet 
wanting half a digit, Ihould be fo often repeated in 
fo large a building, and in places that do not feem 
to require any fuch precife exaftnefs. Therefore thefe 
meafures muft have been whole feet, and the divifors 
are rightly aifumed. 

Their mean is 5)64,1 London parts, which exa<3:ly 
agrees with that found above from all the meafures 
taken together. 

The other remains of antiquity contained in this 
work are fuch fragments as can be be of little ufe ia 
the prefent enquiry. 

CON C L U S I O N. 

It appears from the meafures of thefe buildings^,, 
that the Roman foot before the reign of Titus ex-- 
ceeded 970 parts in icoo of the London foot, and 
in the reigns of Severus and Diocletian fell fliort of 

Whether this difference proceded from any al- 
teration in the iandard, or from a faife meafure of 
it being got into common ufe, either before the reign 
of Titus or after, is uncertain. 

We have no account of any alteration made by 
law in the Roman ftandards after the Plebifcituiu 
Silianum, quoted by Feftus (9) ; but as great a dif- 
ference as this might ariie from their having been loft: 
or deftroyed. 



(a) Under the words Publica pondera. 

4 Thejr 
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They were kept In the Capitol (i), and Rigahius; 
from a paffage in Kyginus, obferves that the ftandard 
of the foot was depolited in the temple of Juno Mo- 
neta (2)* Now the Capitol was burnt no lefs than three 
times ; firfl in the civil war of Sylla (3) ; then again 
when Sabinus was befieged in it by the troops of Vi- 
tellius (4) 5 and the third time in that dreadful con- 
flagration which happened in the reign of Titus (f). 
Whether the ftandards were deftroyed in the firft of 
thefe fires is uncertain 5 but they could hardly efcape 
the fury and confufion of the fecond, when, accord- 
ing to Pliny, the temple of Juno Moneta feems to 
have been burnt to the ground (6). And, if we 
may credit Xiphilin (whofe account of the third is in 
fome meafure confirmed by Spartian), not only the 
temple of Jupiter Capitolinus, but thofe adjoining to 
it, were burnt down in the laft (7). 

Vefpafian 

(i) This appears from the infcription on Vefpafian's congius, 
and from R. Fannius. And Jul. Capitolinus in Maximinis, men- 
tions the amphora Capitolina. 

(2) Hyginus de Limit, conftituend. near the end, diftinguifhes 
the Roman foot by the name of Pes Monetalis. That this temple 
was in the Capitol, appears from Livy, lib. vii. c. 28. Cicero 
de Divin. lib. i. and Pliny, lib. xxxiv. cap. 7. Suidas (v. Hoyi^ra) 
tells us the mint was kept here. 

(3) Taciti Hift. lib. iii. This fire is likewife mentioned by 
Plutarch and Appian. 

(4) Tacitus, ibid. 

{5) Xiphilin in Tito. Sueton. in Domit. c. 5. 

(6) Pliny, lib. xxxiv. c. 7, fays, " .^tas noftra vidit in Ca* 
pitolio, priufquam id noviflime conflagravit, a Vitellianis incenfum, 
in cella Junonis canem ex aere, &c.*' And if the donatives were 
deftroyed, it is not Hkely the ftandards fhould be faved in a fcene 
of fuch confufion. 

KATiKctvpy^ Xiphilin in Tito. Spartian, enumerating the public 

5N 2 buildings 
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Vefpafian rebuilt the Capitol after the fecond con- 
flagration, and reftored the antient records from 
copies of them that were got abroad (8), and pro- 
bably the ftandards at the fame time. The congius 
was reftored by weight, according to the Plebifci- 
tam Silianum^ as the infer iption on it tefdiies. The 
quadrantal was too cumberfome a velTel for common 
life, to which the congius (like our gallon) was well 
adapted ; fo that I do not fee what other purpofe it 
could ferve, but to adjuil the congius to its capacity, 
and the foot to its lide : but here we fee the congius 
adjufted by weight, and it is not very likely that a 
new quadrantal fliouid be made for no other end but 
to adjuft the foot by, when fo many copies of the 
old ftandard were extant. 

Therefore it is not improbable, that the ftandard 
of the foot was at this time reftored, without any 
regard to its relation to the quadrantal. 

But as to the difference between the foot derived 
from the congius, and that found from other autho« 
ritfes, I muft farther obferve, that the corred: adjuft- 
ment of weights to meafures, is a very difficult mat- 
ter, even in this age, and in this kingdom, where, 
v^orkmanfhip is arrived at a high pitch of accuracy. 
And what errors rude workmanfhip is liable to, fuf- 
ficiently appears from the weights Paetus and Villal- 
pandus have given of the congius. Therefore I fee 
no reafon to rejed: the teilimonies of thofe authors. 



buildings reftored by Adrian, mentions moft of thofe that Xiphilin 
fays were burnt in this fire. Domitian rebuilt the Capitol. Suet». 
in Domit. c. 5. 

(8) Sueton. in Vefpaf, c» 8. 

who 
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who fay that the cubic foot contained a quadrantal 
of wine j and as little to believe that thefc two 
ftandards were ever truly adjufted to each other. 

But had the original ftandard of the Roman foot 
been truly adjufted to the quadrantal, and continued 
invariable from the time of its firft eftablifhment, yet 
a falfe meafure of it might at one time or other have 
got into common ufe at Rome, as well as a falfe 
meafure of the French foot did at Paris ^ where in 
the year 1668, the mafon's foot was found to exceed 
the foot of the Chatelet by j\ of a Paris inch (5)), 
which is above 7% of a London inch: and the unac- 
countable negligence which appears in the Roman 
coinage,^ gives fufScient ground to fufpeit they were 
not more accurate in their meafures. 



LXX. A Defcription of a metalline Ther- 
mometer \ by Keane Fitzgerald, Efq\ 
F* R. S. Communicated hy the Right Hon. 
George Earl of Macclesfield^ Prefident of 
the Royal Society^ 

^^^\ ^o^ ^^' T^ ^^ univerfalty allowed, that all bodies, 
^^ °' X whether folid or fluid, are expanded 
and contrafted by heat and cold ; and, as far as ex- 
f^riments of this kind have yet reached, it appears^ 
that fcarce any two bodies of different natures, or 
even of the fame^ are expanded, or contraded equally 
by the fame degrees • 



(g) Picard, in the paper Dc Mcnfiiris> quoted above. 



